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Description 

The present invention relates to derivatives of non-steroidal anti-Inflammatory drugs characterized as 
being (1) more readily bioavailable; (2) less irritating to topical and gastric mucosal membranes; and (3) 
5 more permeable through topical membranes such as the ophthalmic membrane, skin, when administered 
orally or topically to warm-blooded animals than are the non-steroidal anti-inflammatory drugs from which 
they are derived. 

For the purposes of this specification, the term "prodrug" denotes a derivative of a known and proven 
prior art non-steroidal anti-inflammatory compound (e.g., indomethacin, sulindac naproxen), which 

10 derivative, when administered to a warm-blooded animal, "cleaves" in such a manner aa to release the 
proven drug form at its target site or sites of activity. The enzymatic and/or chemical hydro lytic "cleavage" 
of the compounds of the instant invention occurs in such a manner that the proven drug form (the conven- 
tional non-steroidal anti-inflammatory agent) is released while the remaining "cleaved" moiety remains 
nontoxic and is metabolized in such a manner that nontoxic-metabolic products are produced. 

18 Usually, the uh-ionized form of a drug is absorbed more efficiently than its ionic species. In the case of 
non-steroidal anti-inflammatory drugs containing the carboxylic acid functional group such as 
indomethacin, sulindac, naproxen, the carboxylic acid is significantly ionized at physiological pH. The 
result is that such non-steroidal anti-inflammatory drugs are poorly absorbed through lipid-water 
membrane barriers and are irritating. Thus, an object of the present invention is to provide a class of 

20 _ derivatives of non-steroidal anti-inflammatory drugs which would not be significantly 4onized~st-physio- — 
logical pH and which are reasonably stable, but which hydrolyze readily in vivo and yield upon hydrolysis 
only the parent non-steroidal anti-inflammatory drug and non-toxic, readily metabolized by-products. 

D E A 2 144641 relates to phenylacetohydroxamlc acids which have anti-inflammatory, analgesic 
and antipyretic properties. 3-lndoleacetohydroxamic acids which likewise have anti-inflammatory, 

25 analgesic and antipyretic activity are known from US A 3 624 103. It results from the comparative tests 
set forth further below that the bio-availability of such hydroxamic acids is not satisfactory. 

It is one object of the present invention to provide prodrug forms of conventional non-steroidal anti- 
inflammatory agents which exhibit oral and topical anti-Inflammatory activity when administered to warm- 
blooded animals and are characterized as being more readily bioavailable, less irritating to topical and 

30 gastric mucosal membranes and more permeable through topical membranes, e.g., ophthalmic membrane 
or skin, than are the non-steroidal anti-inflammatory drugs from which they are derived. 

It is another object of the present invention to provide such prodrug forms of conventional anti- 
inflammatory compounds which, following administration, will "cleave" in such a manner as to enable the 
original parent moiety (indomethacin, sulindac, naproxen, or other known non-steroidal anti-inflammatory 

3S agent) to be released at its therapeutic site or sites of anti-inflammatory activity and to further permit the 
cleaved moiety(ies) unassociated with the parent moiety to be metabolized in a nontoxic fashion. 

The foregoing objects are achieved by topically or orally administering to a warm-blooded animal 
afflicted with inflammation, a therapeutically effective anti-inflammatory amount of a compound having 
the formula (I): 

40 

N 

CH-R3 
R-C-N-OH 

50 | 

o 

wherein 

66 rV-O- 

1 ■ 



so is the acyl residue of any non-steroidal anti-inflammatory agent containing a carboxylic acid function; R, 
and R 2 , which can be the same or different each represent a member selected from the group consisting of 
alky I of 1 to 20 carbon atoms; aryl of 6 to 10 carbon atoms; cydoalkyi of 3 to 8 carbon atoms; aralkyl, 
alkaryl, alkenylaryi, and alkynyiaryl, wherein the alkyi, and aryl portions are defined as above and the 
alkenyl and alkynyl portions have 2 — 20 carbon atoms; and substituted derivatives of the above-defined 

66 alkyi, aryl, cycloalkyl, aralkyl, alkaryl, alkenylaryi and alkynyiaryl radicals, said derivatives having one or 
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more substituents each of which are selected from the group consisting of C, — C, alky!, C, — Ct alkanoyl, 
cyano, C*— C 9 carbalkoxy, Ct — C« haloalkyl having 1 or more halo substituents, carboxyt, dlalkylcarbamyl 
wherein the alkyi portions each contain 1 to 8 carbon atoms, and Cf— C 8 alkylsurfonyl; or R t or R 2 are 
combined so that — NRjR 2 represents the residue of a saturated or unsaturated heterocyclic compound; R s 
is selected from the group consisting of hydrogen, R„ 



— CH a OCOR 1r — CH 2 ON0 2 , pyridyl, furyl, cyano, carbamyl, Cj— C9 alkylcarbamyl and dlalkylcarbamyl 
wherein the alkyl portions each contain 1 to 8 carbon atoms; R t is any radical encompassed by the 
definition of R t above; or a non-toxic pharmaceutical^ acceptable acid addition salt or a non-toxic N-oxide 
thereof and/or sulfoxides in case — NRtR 2 represents a sulfur containing heterocycie. 

The term "nontoxic pharmaceutics Hy acceptable acid addition salt" as used herein generally includes 
the nontoxic acid addition salts of selected compounds of formula (I), formed with nontoxic Inorganic or 
organic acids. For example, the salts include those derived from inorganic acids such as hydrochloric, 
hydrobromic, sulfuric, sulfamic, phosphoric-nitric acid; and the salts prepared from- organic acids such as 
acetic, propionic, succinic, giycolllc, stearic, lactic, malic, tartaric, citric, ascorbic, pamolc, maleic, hydroxy- 
maleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, fumaric, methanesulfonlc, toluenesurfonic acid. 

Usually, the oxides are N-oxides but they may be sulfoxides in the event that — NR,R 2 represents the 
residue of a sulfur-containing heterocycie. The oxides are prepared by oxidation of the selected 
compounds of formula (I) with a suitable oxidizing agent e.g., m-chloroperbenzoic acid or hydrogen 
peroxide, in an appropriate Inert solvent such as dichloromethane, benzene or chloroform. 

The term "acyf residue" as used herein with respect to any non-steroidal anti-inflammatory agent 
containing a carboxyfic acid function is intended to represent that portion of the anti-Inflammatory 
compound which remains after removal of the —OH from the — COOH portion of the molecule. 

The chemical structure of the non-steroidal anti-inflammatory drugs whose acyl residues are 
encompassed by formula (I) is not critical, so long as those drugs contain a carboxyllc acid function. 
Suitable anti-inflammatory agents from which the instant prodrugs are derived include, but are not limited 
to, indomethacin, aspirin, naproxen, fenoprofen, sulindac, Ibuprofen, tolmetin, difunisai, flurbiprofen, 
indoprofen, mefanamic acid, fenclozic acid, ketoprofen, alcotfenac, bucloxlc acid, meciofenamic acid, 
flufenamic acid, cinchophen, voltaren, cinmetacin, Ibufenac, furobufen, fenciofenac, prodolic acid, 
pirprofan, oxoprozin. clonixin, fluprofen and flutiazin. 

With respect to the radicals encompassed by R t , R 2 and — NR,R 2 in formula (I) and throughout this 
specification, the following definitions are applicable: 

The expression "the residue of a saturated or unsaturated heterocyclic compound" as used herein is 
intended to indicate the portion of the heterocyclic compound which remains after removal of the 
hydrogen atom from the secondary nitrogen; Thus, the term "saturated or unsaturated heterocyclic 
compound" encompasses saturated monocycles containing one or more hetero atoms in the ring, 
optionally bearing one or more substituents such as phenyl, benzyl and methyl; and unsaturated one and 
two ring systems containing one or more double bonds and one or more ring hetero atoms, optionally 
substituted with one or more methyl groups. In every case, the substituents and double bonds, if any, must 
be located such that the parent heterocyclic compound from which the residue — NRnR* is derived is a 
compound of the formula HNR<|R a , i.e., the parent compound invariably contains one N which is a 
secondary nitrogen atom. When the parent heterocycie contains more than one nitrogen atom, one 
nitrogen must be a secondary nitrogen and any other nitrogen must be tertiary* In any case, the parent 
compound can contain other hetero atoms, e.g., sulfur and/or oxygen, illustrative of residues of saturated 
monocyclic heterocyclics which are encompassed by the — NR<|R 2 term are morpholino, perhydro-1 ,2,4- 
oxathiazin-4-yi, 1-pyrrolldlnyl, 4-benzyl-l-piperazinyl, 4-methyl-1-piperazinyi, piperidino, hexamethylene- 
imino, 4-pheny i piperidino, 2-methyl-1-pyrazolidinyi, 3-methyM-imidazolidinyl, 4-benzyi piperidino and 4- 
phenyl-1-piperazinyl. Exemplary of residues of unsaturated one and two ring heterocyclic systems 
represented by — NR,R 2 are radicals such as 1-lmidazoiyl, 1-pyrrolyl, T-pyrazoiyl, 1-indotinyi, 2-isoindolinyl, 
1-indolyl, 2-isoindolyl, 1H-indazol-1-yl, and 7-purinyi; and radicals derived from compounds such as 
pyrazoline, pyrroline and imidazoline wherein there is one secondary nitrogen atom, e.g., radicals of the 



and the like. In addition, any of the aforesaid unsaturated one and two ring heterocycles can be optionally 
substituted with one or more methyl groups. 
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The term "aryl" as used herein can be exemplified by phenyl and naphthyl. 

In addition, here and throughout this specification, the following examples are applicable: The alkyl 
radicals include methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and octyl and the branched-chain isomers 
thereof, as well as their straight and branched-chain higher homologues in the instances where "alicyl" can 
$ contain more than 8 carbon atoms. The alkenyl and alkynyi portions in the alkenyl aryf and alkynyi aryl 
substftuents may be straight or branched-chain, for example, vinyl, propenyi, butenyl, ethynyt, propynyi, 
butynyl. The cycloalkyl radicals are exemplified by cydopentyl and cydohexyl. The aralkyi radicals are of 
the type -alkylene-aryl wherein aryl is as defined above and the alkylene moieties contain up to 20 carbon 
atoms (preferably up to 0 carbon atoms) and can be straight or branched-chain. The alkylene moieties are 
*o typified by methylene, ethylene, propylene, trimethylene, 1,2-butylene, 2,3-butylene, tetramethyiene and 
the like. Additionally, the alkanoyi, carbalkoxy, dialkylcarbamyl, alkylsutfonyt and alkylcarbamyl radicals 
are of the type 

alkyt 0. 

ts / Jl 

— C— alkyl — C— O— alkyl — G-N — S-*lkyl and .ttCttNH — afkyl 

I —A - II N "1 I 

0 0 O alicyl O O 

20 respectively, wherein the alkyl group in eacrr instance contains 1'to 8 carbon atoms. • 

While all of the compounds encompassed by formule (I) above essentially satisfy the objectives of the 
present invention, the following selected compounds are preferred: 

1.' a^1-(4'-Chlorobenzoyl)*5^ethoxy-2-methyl^^ 
acid. 

28 2. a-[1 -{4'^hlorobenzoyi)-5^ethoxy-2-methy!ta^ 
acetohydroxamic acid. 

3. a41^4'-Chlorobenzoyl)-5-methoxy-2-methylindol-3-yJ]-N4(4-methylpiper^ 
acetohydroxamic acid. 

4. a41^4'-Chlorobenzoyl)-5-meth^ acid. 
30 5. a-{1 -(4'-Chlorobenzoyi )-5-methoxy-2-methy lindol-3-yl]-N-[{pyr^ 

acid. 

6. a-I1-<4'-Chloroberttoyl)-5-methoxy-^^ 
acetohydroxamic add. 

7. a-[1 -(4'-ChlorobercKoyl)-6-methoxy-2-m 
38 acid. 

8. a41^4'-Chlorobeiuoyl)-5-methoxy-2-metrrylind add. 

9. a-[1-(4'-Chloroberttoyl)-5-methoxy-2-m 
acid. 

10. a41^4'-Chlorobenzoyl)-6-methoxy^ 
40 acid. 

1 1; a-{1 -(4'-Chlorobenzoyl)-5-methoxy-2-methylindol-3-yl]-N-(N\N'-dimethylaminome^ 
acetohydroxamic acid. 

1 2. a-[1-{4'-Chlorobenzoyl)-5-methoxy-2^^ 
acetohydroxamic acid. 
48 13. a-[1 -(4'-Chloroberaoyl)-5-methoxy-2-meth^ 
acetohydroxamic add. 

14. a^1-(4'-Chlorobeiizoyl)-5-methoxy-2-meta^^ 
acetohydroxamic acid. 

15. a4c/>5-fluoro-2-methyM-[4Mmett^ 
so acetohydroxamic add. 

16. a-[c/s-5-Ruoro-2nrnethyl-M4Mm 
phenyl)aminomethyl]acetohydroxem ic add. 

17. a-[c/^5-Ruoro-2-metnyl-1-[4Mniethyl^^ 
acetohydroxamic acid. 

55 18. a-[c/s-W^uon>2-methyl-1-[4Wm 

acetohydroxamic acid. 

1 9. a~(6-Methoxynaphthalen-2-yl)<i-methyl-N^N' ,N'-diethYlaminomethyl)acetohydroxamic acid. 

20. a-Methyl-a-{3-phenoxy )phenyl-N-(pfperidinomethy»)acetohydroxamic add. 

21 . a-Methyl-a-(3-phenbxy)phenyl-N-{{N / -benzyl-N '-phenyl )aminomethyi)acetohydroxamic add. 
so 22. a-Methyl-a-(3-phenoxy)phenyl-N-(morpholinomethyl)acetohydroxamlc add. 

23. Q-Methyl<i-(3-phenoxy)phen^-N-I{imidazol-1-yl)methyl]acetohydroxamicacW 

24. a-Methyl-a-[4-<2' -methyl propyl)J-phenyl-^ acid. 

25. a-Meth^-a-{4^2'-methylpropyl)j-phenyl-N-(piperidinomethyl)acetohydroxamic add. 

26. a-[1-Methyl-5^p-toluoyl)pyrrol-2-yn add. 
88 27. a-Methyl-ct-[4-(1 '-oxoisoindol-2'-yl)]-phenyl-N-(piperidinomethyl)acetohydroxemic acid. 
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28. a-Methyi-a-[<H 1 '-oxoisoindol-2'-y!)]phenyf -N-{morpholinomethyl lacetohydroxamic add. 

It will be apparent to those skilled in the art that the preferred compounds listed above are derived from 
indomethacin, sulfndac, naproxen, fenoprofen, ibuprofen, tolmetin and indoprofen. Other suitable anti- 
inflammatory agents from which the instant prodrugs can be derived include, fendozic add, ketoprofen, 
alcoffenac, budoxic add, meclofenamic add, flufenamic add, dnchophen, voltaren, dnmetadn, ibufenac, 
furobufen, fendofenac, prodolic add, pirpofen, oxoprozin, clonixfn, fluprofen, flutfazin, aspirin, diflunisal, 
flurbiprofen and mefenamlc add. 

The novel prodrugs of formula (I) can be prepared by first reacting the add chloride of a non-steroidal 
anti-inflammatory agent of the formula II 



R-C-CI 



R-O- 

II 

0 



is as hereinbefore defined, with hydroxytamine, suitably employed in the form of its hydrochloride 
H 2 NOH-HCI. The reaction is conveniently conducted in the presence of a suitable base, e.g., potassium 
carbonate, in an appropriate organic solvent or mixture of solvents, e.g., diethyl ether/tetrahydrofuran. The 
resultant Intermediate is of the formula III 

R-C-NHOH in _ 




is as hereinbefore defined. The hydroxamic acid of formula (III) is then reacted with formaldehyde or 
another aldehyde of the type R 3 CHO wherein R 3 is as defined above, and a secondary amine of the formula 
IV 

Rt 

/ 

HN IV 

\ 

R, - 

wherein R 1r R 2 and — NR f R 2 are defined as before, to afford the desired prodrug of formula (I). The reaction 
is carried out in an appropriate organic solvent such as tetrahydrofuran; formaldehyde can be conveniently 
introduced into the reaction mixture in the form of formalin (a solution of about 37% by weight of 
formaldehyde gas in water, usually with 10—15% methanol added to prevent polymerisation). 

The acid chloride starting material of formula II above is prepared in known manner from the corres- 
ponding nonsteroidal anti-inflammatory agent 

R— C— OH, 

0 

o 

wherein 



o 



is defined as above, typically by treatment of that acid with thionyl chloride. 
The following examples illustrate the Invention. 
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Example 1 (starting material) 
Preparation of the Add Chloride of 1-(4'^hforobenzoyl)-5^ethoxy-2^ethyl-3-lndolylacetIc Add, I.e., 
Indomethadn Add Chloride 

To 9.00 g (0.0757 moi) of thionyl chloride in 400 ml of dfchloromethane were added 5.55 g (0.076 mol) 

5 .of dimethytformamide in 100 ml of dfchloromethane. After 10 minutes at room temperature, the above 
solution was allowed to react with a dichloromethane (100 ml) suspension containing 25.7 g (0.072 mol) of 
indomethadn. The resulting faintly orange solution was immediately concentrated in vacuo to give a light 
yellow residue which was triturated with 500 ml of ether overnight. The precipitate was then removed by 
filtration and dried to give 16.7 g (mp 124— 1?6°C, 61% yield) of the desired indomethadn add chloride: IR 

10 (KBr) 1790 and 1675 cm" 1 (s) (C«0); NMR (CDCW 6 7.60 (AB quartet, 4, J-9 Hz, A^-1 1 Hz, aromatic H), 
7.0—6.55 (m, 3, aromatic H), 4.17 (s, 2, £H 2 C0Cl) 3.83 (s, 3, O-^Qbb) and 2.41 (s, 3, ChU— C=C). 

^a/.CalcdforC.aHtsaaNO,: C, 60.65; H,4.02; N, 3.72. 
Found: C, 60.59; H, 4.08; N, 3.50. 

IS 

Example 2 

Preparation of a-{1-(4'^hloroberaoyl)*methoxy-2HT>ethyiindol-3-yilacetohydroxamic Add, i.e, 
Indomethadn Hydroxamic Add 

Hydroxylamine hydrochloride (7.47 g, 0.107 mole) and potassium carbonate (14.84 g, 0.107 mole) were 

20 dissolved in 20 mi of H 2 0, 1000 mi diethyl ether were added and the resulting suspension was stirred for 
1 0 minutes. Then, a suspension of Indomethadn acid chloride (40.46 g, 0.1 07 mole) in 600 mi of tetrahydro- 
furan was added and the reaction mixture was stirred overnight The suspension was then filtered and the 
residue was washed twice with ethyl ether, then was suspended in 600 ml of boiling tetrahydrofuran and 
filtered while hot The filtrate was concentrated to 150 ml and allowed to crystallize at room temperature 

28 overnight The crystals were removed by filtration and washed twice with ethyl ether to give 18.72 g (mp 
147 — 150°C, 47% yield) of slightly yellow fibrous crystals which were shown to be the pure product: 
NMR (DMSO-de) 5 10.65 (s, 1, NOH), 8.8 (bm, 1,— NHOH), 7.67 (8,4,-^0), 7.22-6.6 (m 3,— CJkOCH,), 
3.80 (a, 3, — OCHa), 3.42 (s, 2, 0=»CCHa— ), 2.28 (s, 3, CQHs), IR (KBr) 3300--3150 cm" 1 (b) (NO— H), 1650, 
1630 cm- 1 (N— C=»0>. 

30 

^/7a/.CalcdforC l9 H 17 aNa04: C, 61.21; H, 4.60; N, 7.52. 
Found: C, 61.32; H r 4.80; N, 7.00. 

Similarly prepared from their acid chlorides are the hydroxamic add derivatives of sulindac, naproxen, 
35 fenoprofen, ibuprofen, tolmetin and indoprofen. The corresponding hydroxamic add derivatives of the 
other anti-inflammatory agents specified herein can be prepared in like manner. 

Example 3 

Preparation of a-[1-{4'^hlorobenzoyi)-5-methoxy-2-methyiindol-3-yi]-N^morpholinomethyl)a<»to 
40 hydroxamic Add 

Formalin (Q.82 g) was mixed with morpholine (0.71 g, 0.0082 mole) in 90 ml of tetrahydrofuran, then 
indomethadn hydroxamic add (3.04 g, 0.0082 mole) was added. The resulting suspension was heated in a 
hot water bath until all the solids had dissolved, then the reaction vessel was stoppered and the solution 
was allowed to cool overnight During that time, a small amount of crystals formed. The solution was 

4* diluted to 250 ml with cydohexane and allowed to stand for 2 hours. The crystals which formed were 
removed by filtration and washed twice with cydohexane, then dried in vacuo (60°C for 8 hours) to give 
2.01 g (mp 179— 180°C, 68% yield) of white powder which was pure product: NMR (DMSO-de) 5 7.70 (s, 4, 
— CetiUCI), 7.1 0-6.70 (m, 3, — OCJi), 4.35 (s, 2, NCHaN), 3.84 (s, 2, — COCH*-), 3.77 (s, 3, — OCH,), 3.26 (m, 
4, 0(CMa)a— ), (m, 4, NICUife- h 2.24 (s, 3, C— CO*); IR (KBr), 3150 cm" 1 (bw) ( — NO — H), 2900 cm" 1 

so (C— H), 1660 cm -1 (s) (NC-O), 1600 cm" 1 (s) (HONC-O). 

^/7a/.CalcdforC 2 4H 29 CIN 3 O ff : C, 61.21; H, 5.35; N, 8.92. 
Found: C, 61.44; H, 5.68; N, 8.50. 

sb Example 4 

Preparation of a4l-(4'-Chlorobenzoyi)-5-methoxy-2-mem^ 
acetohydroxamic Add 

This preparation was carried out analogously to the procedure of Example 3 above, using 331 g 
(0.0089 mole) of indomethadn hydroxamic add, 0.89 g of formalin and 0.89 g (0.0089 mole) of N-methyl- 
60 piperazine in 90 ml of tetrahydrofuran. Crystallization of the product was accomplished by concentrating 
the reaction solution to 30 ml and then diluting that solution to 100 ml with cydohexane. The resultant 
cloudy solution was allowed to crystallize over 3 days' time, then the crystals were removed by filtration 
and washed twice with a mixture of hexanes to give 3.53 g (82% yield, mp 143 — 145°C) of off-white, 
powdery crystalline product: NMR (DMSO-de) 5 7.66 (s, 4, — CehUCI), 7.10—6.60 (m, 3, — OCefcb— h 4.33 <s, 

ss 
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2, — NClkN), 3.48 (S, 2, COCHr-), 3.41 <s, 3, -OC1U 2.7—2.0 (m, 8, — NtCHaQJafeN— ), 2.19 (s f 3, NCji), 
2.16 (9, 3, C— CU3); IR (KBrp, 2800-3000 cm" 1 (m) (C— H>, 1665 cm" 1 (s) (NC-O), 1600 cm" 1 (s) (HONC«0>. 

^naACalcdforCafiH^aN^: C, 6131; H, 6.03; N, 11.56. 
Found: C, 82.07; H, 6.00; N, 11.21. 

Example 6 

Preparation of a4M4M^loroberaoyl)-5Hnethoxy-2-me^ 
hydroxamic Acid 

This preparation and crystallization were carried out analogously to the procedures of Examples 3 and 
4 above, using 3.15 g (0.0085 mole) of indornethacln hydroxamic acid, 0.85 g of formalin and 0.62 (0.0085 
moie) of dfethyla m ine in 70 ml of tetrahydrofuran. After 3 days of crystallizing, the crystalline product was 
removed by filtration and washed twice with a mixture of hexanes to give 3.08 g (79% yield, mp 
134— 137°C) of white powder: IMMR (CDCI,) 6 8.03 (be, 1, NOU), 7.7—6.7 (m, 7, aromatic-//, 4.42 (s, 2, 
NCtbNJ, 3.85 (s, 2, — COCHa), 3.82 (s, 3, — OCiW, 2,65 (q, 4, J-8 Hz, NCtU># 2.35 (s, 3, C-Cfcb), 1.04 (t, 6, 
J=8 Hz, NCHaCtb); IR (KBr) 3150 cm" 1 (w) (NO-H), 2800— 3000 cm" 1 (w) (C — H), 1667 cm- 1 <s) (NC«0), 
1600 cm" 1 (s) (HONC-O). 

- ^na//CalccHorC 2 4H af aN,0 4 : C, 6234; H f 6.16; - ~ 

Found: C, 62.51; H, 6.18; N, 8.90. 

in similar fashion, the other compounds of the present invention can be prepared with similar success 
by merely following the preceding examples and substituting the appropriate genetically and/or 
specifically described reactants and/or operating conditions of this invention for those of the preceding 
examples. Thus, the following additional compounds can be prepared by following the above reaction 
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COMPOUNDS OF FORMULA (I) 
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rrV cH3 

CHgO^^ L -CH 2 CO- 
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H 
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9 


f 

P^Ua*-' ^ch 2 co- 


H 


-O 








10 


r 

CH38— g^jj 

p/^^- CH 2 CO- 


H 





8 
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COMPOUNDS OF FORMULA (I) (Continued) 
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COWOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


i 


*3 


R2 


15 


CHaO^sJ^N^f 


H 


— N 

^CgHn 


16 


//""ft 


H 




17 


\=/ \ CH 3 

^ V-CHCO- 


H 


/ — V 

— N O 


18 


CH 3 COO 


H 


/CHg 

— N 

X CH 3 


19 


CH3COO 

c5-°°- 


H 


— N 

C 5 H 11 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


T 


R3 


^ R 1 


20 


(C^gCHCHg— ^ \\— CHCO- 


H 




21 


(CHjJgCHCHg— ^ y— CHCO- 


H 




22 


/pu v pu/^ui // \\ our* r» 


H 


y — v 

— N 0 


23 


(C^) 2 CHCH2 — ^y-CHCO- 


H 


/= N . • 


24 


j? <?H3 

H3C -^V " V. N ^ CH 2 C °- 

IT 


H 


CH3 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


R-C- 

4 


R 3 


-nCT 


25 
26 


HgC — CyN^CHgCO- 
CO- 

H w 


H 

H ■■" 


C 2 H5 
C2H5 

- -O 


27 


co- 

F 


H 




28 


CO- 


H 


/ — V 


29 


CO- 

F -Q~w- 0H 


H 


1 1 

" N N=J 


30 




H | 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


0 


R3 




31 


O-P-T- 

F 


H 


C2H6 
^CaHs 


32 


^-^VCHCO- 


H 


CcHu 


33 


o I 

n — ^ CHC0 - 

UL-J \=/ 


H 


•O 


34 


-CH3 

0 CHCO — 


H 


/ \ 

— N O 


35 


0 CHCO 


H 


-Ci 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


T 


*3 


-< 


36 


CO- 


H 


C 2 H 5 


37 


r 

CH 2 CO- 


- 

H 




38 


0- c -0 


H 


/ — ^ 


39 


CI 

CH 2 - CHCH 2 0 CH 2 CO- 


H 


CH 2 CH2CH 2 
-N | 

x;h2Ch 2 ch 2 


40 


COCH 2 CH 2 CO- 

CI 


H 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


R-C- 

i 


*3 


/ R 1 

-% 


41 


CI 

-CO |^CF 3 
CI 


H 




42 


CO- 


H 




43 




H 


-a 


44 


CH 2 CO- CI 
CI 


H 


C 2 H 5 


45 


COCH-CH— 
CH 3 0^ - 


H 


-o. 
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COMPOUNDS OF FORMULA (I) (Continued) 



* Example 
Number 


0 


*3 




46 


(C^) 2 CHCH2— CH 2 C0 " 

/ 


H 


^CHa 


47 


i 

OCHgCHgCO- 

cud 


H 


^ch^ 


48 




H 


C 2 H 5 


49 


"j 1 ^CHgCO- 

H CgHy 


H 


"\ 


50 




H 


-o 
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COMPOUNDS OF FORMULA (I) (Continued) 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


R T 

0 




R 2 


58 


JETTY** 


H 












57 


^ 0 ^^^-—^— - CHgCO- 


H 


-a 


58 

- 


CHgO^^ LCH 2 C °- 

CO — ^""^—Gt 


H 


-a 


59 




H 






CO— ^^-Cl 
CH 3 0> i5:i - J! ~ JL - CH 2 CO - 






60 


H 


OS- 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


T 






61 


, j°-C3" c ' 

J== — H — M ~ff — ""I 

<jo — ^ r ^— CI 


H 


N 


62 


Jb^>>= U CH*CO- 


H 


-a 




co — ^~\~ c * 

CH,O' j!:!S -^ — ^ CH 2 C0 - 




N 


63 


H 


-a 




ps^^ ^CH 2 CO- 






64 


H 






1? 












65 


F^"^ CHgCO- 


H 


/ \ 

~V-7~ CH3 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


R-C- 

II 
0 


"a 


— N 


66 


CHgCOO 


H 


CgHs 


67 


8 

"XL, 

F // ^^ CHjCO- 


H 


-N 

CH3 


68 


J 

F^"^ CHgCO- 


H 


-a 


69 


CO— ^^-Cl 

cHaO-^" 


-CCIo 
0 


/ — ^ 

-N N-CK, 

\ 1 


70 


co~^~^~ci 


-C-CH3 
0 


1 — V 

— N N — CH3 
\ 1 
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COMPOUNDS OF FORMULA (I) (Continued) 



Example 
Number 


R-C- 

I 

0 




-< 

^R 2 


71 


jO-Q-C, 


0 




72 


co— ^y-ci 

I^T V CH 3 




\-J ^ 


73 

• 


co— ^~^-ci 

CH3O' 2 


-Q 

- 


/ V 

— N N-CH, 




CO — ^~^~ CI 
^Ka^-* 1 — u — ci-uco- 

CH 3 0-^ 2 


TJ1 




74 


/— \ 
~ N \__y~ c ^ 




co^0-c 
J^J^ !L_ch 2 co- 

CHgO-^^ 






75 


H 


-N 

(I-C3H7) 
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The anti-inflammatory activity of the prodrugs of formula (I) is evident from the results of the mouse 
ear assay [C. G. Van Arman, Clin. Pharm. Thar* 16 r 900 (1974)] obtained when representative species of the 
invention were employed as the test compound. Details of the mouse ear assay are as follows: 

The test animal was the male ddY strain mouse (20—25 grams each). Solutions of the test compound 

5 In acetone containing 2% croton oil (i.e., a solution containing 98 parts of acetone to 2 parts of croton oil) 
were prepared for varying concentrations of the test compound. Then, the test animals were anesthetized 
and 0.05 ml of the selected test solution was applied in 0.02S ml aliquots, one each to the anterior and 
posterior surface of the right ear of each mouse. Three hours after application, the mice were sacrificed via 
ether inhalation and both ears were removed from each mouse. Then, one circular section, 8 mm in 

10 diameter, was taken from each ear using a leather punch. The Increase in weight caused by the irritant was 
determined by subtracting the weight of the untreated left ear section from that of the right ear section. 
Drug effects expressed as percent inhibition were determined at each selected concentration (molarity) of 
each test compound according to the following equation: 

Mean Weight Increase control -Mean Weight Increase for treated 

%lnhibition * : x 100 

Mean Weight Increase for control 

Groups of 15 mice were treated at each dosage level of each test compound. The control group 
20 consisted of 30 mice. In the control group, the right ear of each mouse was treated with the croton oil/ 
acetone solution described above but not containing test compound, while the left ear of each control 
mouse was untreated. 

Indomethacin, indomethacin hydroxamic acid and the compounds of Examples 3, 4 and 5 were tested 
according to the mouse ear assay described above. The ED 5a , that is, the dosage which was effective in 
25 reducing the weight of the ear by 50%, was obtained for each test compound from linear regression 
analysis of data obtained at 2 x 10~ a , 4 x 10~ 2 and 8 x I0~ a M dosage levels, l.e., the percent 
Inhibition as calculated above was plotted against concentration and the point at which inhibition was 50% 
was considered the ED M for a given compound. The results were as follows: 

30 TEST COMPOUND ED M (M) 



Indomethacin 0.061 

38 Indomethacin 

hydroxamic acid (known from US— A— 36241 03) 0.096 

a-[H4'-ChlorobenzoyI)-5-methoxy-2-methyl- 
. Jndol-3-ylJ-N-morpholinomethyi)- 
40 acetohydroxamic acid 

a^1-(4'-Chlorobenzoyi)-5-methoxy-2-methylindol- 
3-yll-N-[(4-methylpiperazIn-1-yl)- 
methyl]acetohydroxamic acid 

48 

a-CI^'-ChlorobenzoyD-S-methoxy^-methylindol- 
3-yl]-N-(N' f N'-diethYlaminomethyl)- 
acetohydroxamlc acid 0.041 

60 

The compounds of the present invention are conveniently administered to warm-blooded animals via 
conventional oral or topical administration, most conveniently by combining the selected compound with 
any suitable nontoxic pharmaceutical^ acceptable oral or topical Inert carrier material. Such carrier 
materials are well known to those skilled in the art of oral and topical pharmaceutical formulations. For 

56 those not skilled in the art, reference is made to the text entitled, "REMINGTON'S PHARMACEUTICAL 
SCIENCES" (Fourteenth Edition), 1970. In a typical preparation for oral administration, e.g., tablet or 
capsule, any one of the compounds of the instant invention Is combined In an anti-inflammatory effective 
amount with any oral nontoxic pharmaceutically acceptable inert carrier such as lactose, starch 
(pharmaceutical grade), dfcaicium phosphate, calcium sulfate, kaolin, mannitol and powdered sugar. Addi- 

60 tionally whan required, suitable binders, lubricants, disintegrating agents and coloring agents can also be 
included. Typical binders include starch, gelatin, sugars such as sucrose, molasses and lactose, natural and 
synthetic gums such as acacia, sodium alginate, extract of Irish moss, carboxymethylcellulose, methyl- 
cellulose, polyvinylpyrrolidone, polyethylene glycol, ethylceliulose and waxes. Typical lubricants for use in 
these dosage forms can include, without limitation, boric acid, sodium benzoate, sodium acetate, sodium 

66 chloride, leucine and polyethylene glycol. Suitable disintegrators can include, without limitation, starch, 



0.054 
0.027 
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methylceilulose, agar, bentonfte, cellulose, wood products, alginic acid, guar gum, cftrfs pulp, carboxy- 
methylcellulose end sodium lauryl sulfate. If desired, a conventional pharmaceutical ly acceptable dye can 
be incorporated into the dosage unit form, I.e., any of the standard FD&C dyes. 

Similarly, In a typical formulation for topical application, any one of the compounds of the instant 
invention is combined with a topical vehicle such as triacetin, such that the active ingredient is present Jn an 
anti-inflammatory effective amount The preparation is simply applied topically to the inflamed area, 
whereby the therapeutically active compound is dermally absorbed and "cleaved" to release the parent 
moiety at the site of inflammation. 

Naturally, the therapeutic dosage range for the compounds of the instant invention will vary with the 
size and needs of the patient However, generally speaking, the following dosage guidelines will suffice. On 
an oral basis, the therapeutic dose required for a compound of the instant invention will generally, on a 
molecular basis, mimic that for the parent conventional non-steroidal moiety (e.g., indomethacin, aspirin, 
naproxen). On a topical basis, application of a 0.01% to 2.5% concentration of a compound of the instant 
invention (in a suitable topical carrier material) to the site of inflammation should suffice. 

Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1. A compound of the formula (I) 

N 

R 2 , 

CH-R3 
R-C-N-OH 

8 
o 

wherein 




is the acyl residue of a non-steroidal anti-inflammatory agent containing a carboxyfic acid function; R n and 
Ra, which can be the same or different each represent a member selected from the group consisting of 
atkyl of 1 to 20 carbon atoms; aryl of 6 to 10 carbon atoms; cycloalkyl of 3 to 8 carbon atoms; aralkyl, 
aifcaryi, afkenylaryl, and alkynylaryf, wherein the alkyl and aryl portions are defined as above and the 
aikenyl and alkynyl portions have 2 — 20 carbon atoms; and substituted derivatives of the above-defined 
alkyl, aryl, cycloalkyl, aralkyl, alkaryl, alkenylaryl and aikynylaryl radicals, said derivatives having one or 
more substituants each of which are selected from the group consisting of d — C 8 alkyl, Ct — C ft alkanoyl, 
cyano, C2 — C« carbalkoxy, d — C« haloalkyl having 1 or more halo substituants, carboxyl, dialkyicarbamyl 
wherein the alkyl portions each contain 1 to 8 carbon atoms, and C,— C9 alkylsulfonyl or R t and R 2 are 
combined so that — NR t R 2 represents the residue of a saturated or unsaturated heterocyclic compound; R 9 
is selected from the group consisting of hydrogen, R T ', 

— G-RA 



— CH 2 OCOR,', — CH 2 0N0 2 , pyridyi, furyl, cyano, carbamyl, Ca— Cg alkylcarbamyl and dialkyicarbamyl 
wherein the alkyl portions each contain 1 to 8 carbon atoms; R/ is any radical encompassed by the 
definition of R, above; or a non-toxic pharmaceuticaliy acceptable ecid addition salt or a non-toxic N- 
oxide thereof and/or sulfoxides in case — NRjRa represents a sulfur containing heterocycle. 
2. A compound according to Claim 1 wherein 

R— C— 

II . 
O 
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is the acyl residue of a non-steroidal anti-inflammatory agent selected from a group consisting of 

(1) indomethacin; 

(2) sulindac; 

(3) naproxen; 

(4) fenoprofan; 

(5) Ibuprofen; 

(6) tolmetin; 

(7) indoprofen; 

(8) fenclozic acid; 

(9) ketoprofen; 

(10) alcotfenac; 

(11) bucloxic acid; 

(12) voltaren; 

(13) cinmentacin; 

(14) ibufenac; 

(15) furobufen; 

(16) fenciofenac; 

(17) prodolic acid; 

(18) pirprofen; 

(19) oxoprozin; ^ - 

(20) fluprofen; 

(21) flurbiprofen; 

(22) meclofenamic acid; 

(23) flufenamic add; 

(24) cinchophen; 

(25) clonixin; 

(26) flutfazin; 

(27) aspirin; 

(28) difiunisal; and 

(29) mefenamic acid. 

3. A compound according to Claims 1 or 2 wherein R, and R a independently are: 

C_ e alkyl; 
phenyl; 

Ca_6 cycioalkyl; 
aryl Ct-e alkyl; 
C,- 6 alkyl-aryl 

or a substituted derivative thereof as defined in Claim 1. 

4. A compound according to Claims 1 or 2 wherein R, and R a are combined so that — NR 1 R 2 represents 
the residue of a saturated or unsaturated heterocyclic compound. 

5. A compound according to Claim 4 wherein the heterocyclic residue is that of a saturated monocycle 
containing one or more hetero atoms in the ring and optionally bearing one or more phenyl, benzyl or 
methyl substftuents, 

6. A compound according to Claim 5 wherein the heterocyclic residue is selected from the group 
consisting of morpholino, 1-pyrrolidinyl, 4-benzyM-piperazinyl, 4-methyM-piperazinyl, piperidino, hexa- 

_ methyleneimino, 4-phenylpiperidino, 2-methyM -pyrazolidinyl, 3-methyl-lHmidazolidinyl, 4-benzyl- 
piperidino and 4-phenyM-piperazJnyL 

7. A compound according to Claim 4 wherein the heterocyclic residue is that of an unsaturated one or 
two ring system containing one or more double bonds and one or more ring hetero atoms, optionally sub- 
stituted with one or more methyl groups. 

8. A compound according to Claim 7 wherein the residue is selected from the group consisting of 1- 
imidazolyl, 1-pyrrolyl, 1-pyrazoryl, 1-indolinyi, 2-isoindolinyl, 1-indolyl, 2-isoindolyl, 1H-indazol-1-yl F 7- 
purinyl, pyrazolines, pyrrolines, and imidazolines. 

9. A compound according to any one of Claims 1 to 8 wherein R 3 is hydrogen, alkyl, substituted alkyl 
having one or more halo substituents, 

0 O 

0 II ' 

aikyl-C— or aryR>-. 

10. The compound according to Claim 1 which is selected from a group consisting of: 

(1) a-fM4^hlorobenzoyl)-5-methoxy-2-methylindol-3-yl]-N^monpholinomethyl)-acetohydroxamic 
acid; 

(2) a-(M4'^hlo^obenzoyl)-5-methoxy-2-methylindol-3-yl3-N^N^N'-diethylaminomethyl). 
acetohydroxamic acid; 
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(3) a4H4'<hlorobenzoyl)-6^methoxy-2^eth^ 
acetohydroxamic acid; 

(4) a-IH4'^hlorobenzoyl)-5-methoxy-2<^^ acid; 

(5) a-h-(4'<hlorobenzo^)-5-methoxy-2-^ 
acetohydroxamic acid; 

(6) a-[1-(4'-chlorobenzoyl)-5-methoxy-2^^ 
acetohydroxamic acid; 

(7) a-l1^4'<hloroberttoyl)-^memoxy-2-methylindol^ 
acid; 

(8) o>[1 -(4'-chlorobenzoy D-5-methoxy-2-methylindol-3-yl]-N-[(lndoM -y Dmethy I ] aceto hy droxa mic 
acid; 

(9) a-[M4'<hlorobenzoyl)-5-methoxy-2-m^ 
acid; 

(10) a-[H4'KJhiorobenzoyi)-5-methoxy-2-mm^ 
acid; 

(1 1 ) a-(H4'-chloroberizoyl)-5-methoxy-2«memyH^ 
acetohydroxamic acid; 

(12) a-[H4'n;hloroberizoyl)-5-methoxy-2-meth^ 
hydroxamic acid; 

(13) a-[1-(4'-chlorobertzoyiK5-meth^^ 
acetohydroxamic acid; and 

(14) a-{1-(4'^hloroberizoyl)-D^methoxy-2-me^ 
acetohydroxamic acid. 

1 1 . The compound according to Claim 1 which is selected from the group consisting of: 

(1) a-{c/s-5-fluoro-2-methyi-1-[4'-(methylsulfinyl)benzylidene]lnden-3-yl}-N- 
(piperindinomethyl)acetohydroxamic acid; 

(2) a-{c/s^-fluoro-2-methyl-H4'-(me 
phenyi)aminomethyl]acetohydroxamic acid; 

(3) a-{c/s-5-fiuoro-2-methyl-1-[4Mmethylsulfinyl)benzylidene]inden-3-yl}-N- 
(morphoilnomethyt)acetohydroxamic acid; and 

(4) a-{c/s-5-fiuoro-2-methyM-[4Mmemylsulfiny^ 
yl)m ethyl] aceto hydroxamic acid. 

12. The compound according to Claim 1 which is 

a-te-methoxynaphthalen^-yD-a-methyl-N^N'^'-dlethylaminomethyDacetohydroxamic acid. 

13. The compound according to Claim 1 which is selected from the group consisting of: 
(1 ) a-methyl-a-(3-phenoxy)phenyl-N*(piperidInomethyi)acetohydroxamic acid; 
Uja-meth^Ki-is-phenoxyiphenyi-N-iiN'-benzyl-N'-phenyOaminomethyilacetohydroxamic acid; 

(3) a-methyl-a-{3-phenoxy)phenyl-N-(morpholinomethyl)aceto hydroxamic acid; 

(4) a-methyl-a-<3-phenoxy)phenyl-N-[(im!dazol-1 -yl)methyi]acetohydroxamic acid; 

(5) a-methyl-a-[4-(2'-m8thylpropyl)Iphenyf-N-<morpholinomethyl)acetohydroxamic add; 

(6) a-methyl-a-[4^2'-methylpropyl)]phenyl-N-{piperidinomethyl)acetohydroxamic acid; 

(7) a-[1-methyl-^(p-toluoyl)pyrrol-2-ylJ-N-(N',N'-dlethylaminomethyl)acetohydroxamic acid; 

(8) a^ethyl^(4r(1'*oxoisoindol-2'*yi)]phenyl-N-{piperidinomethyl)acetohydroxamic acid; and 

(9) a-methyl-a-[4-(1 '-oxoisoindol^'-yDiphenyl-N-imorpholinomethyDacetohydroxamic acid. 

14. A pharmaceutical composition comprising an anti-inflammatory effective amount of a compound 
of Claim 1, in combination with a nontoxic pharmaceutically acceptable inert carrier therefor. 

15. A process for the preparation of a compound according to Claim 1 comprising reacting the acid 
chloride of a nonsteroidal anti-inflammatory agent of the formula (II) 

R — C — CI H 

II 
O 

with hydroxylamine followed by treatment with an aldehyde of the formula 

RsCHO 

and a secondary amine of the formula (IV) 

R, 



\ 

R, 
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wherein R, R 1# R 2 and R 3 are defined according to Claim 1. 
Claims for the Contracting State: AT 
5 1. A process for the preparation of a compound of the formula (I) 

/• 

to N 

R 2 
CH-R3 

ts I 

r-C-N-OH 

I 

O 

.20 . wherein . . . . ... - .- 

R-C- 



30 



35 



is the acyl residue of a non-steroidal anti-inflammatory agent containing a carboxyllc acid function; R, and 
R*, which can be the same or different each represent a member selected from the group consisting of 
alkyl of 1 to 20 carbon atoms; aryl of 6 to 10 carbon atoms; cycloalkyl of 3 to 8 carbon atoms; aralkvl 
alkaryl, alkenyiaryl, and alkynylaryl, wherein the alkyl* and aryl portions are defined as above and the' 
alkenyl and alkynyl portions have 2—20 carbon atoms; and substituted derivatives of the above-defined 
alkyl, aryl, cycloalkyl, aralfcyl, alkaryl, alkenylaryi and alkynylaryl radicals, said derivatives having one or 
more substituents each of which are selected from the group consisting of C,— C 8 alkyl, C, alkanoyl 
cyano, C*— C9 carbalkoxy, f^— C 8 haloaikyl having 1 or more halo substituents, carboxyl, dialkylcarbamyl 
wherein the alkyl portions each contain 1 to 8 carbon atoms, and C,— C 8 alkylsuifonyl or R 1 and R 2 are 
combined so that NR,R 2 represents the residue of a saturated or unsaturated heterocyclic compound- R, 
is selected from the group consisting of hydrogen, R,' ' 



O 



40 || 



— CH 2 0C0R, , — CHaONOa, pyridyl, furyl, cyano, carbamyj, Cr-C* alkylcarbamyl and dialkylcarbamyl 
4s wherein the alkyl portions each contain 1 to 8 carbon atoms; R,' is any radical encompassed by the 
definition of R/ above; or a non-toxic pharmaceutical^ acceptable acid addition salt or oxide thereof 
comprising reacting the acid chloride of a non-steroidal anti-inflammatory agent of the formula II 



with hydroxylamine followed by treatment with an aldehyde of the formula 

55 

R3CHO 

and a secondary amine of the formula (IV) 

60 R, 

/ 

HN^ (IV) 
R2 

55 
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wherein R, R 1# R 2 and R 3 are defined as above and, if desired, preparing a non-toxic pharmaceutical ly 
acceptable acid addition salt or a non-toxic N-oxide thereof and/or sulfoxides in case — NR,R 2 represents a 
sulfur containing heterocyde in a manner known per se. 
• 2. A process according to Claim 1 wherein 

ft-C- 



is the acyl residue of a non-steroidal anti-inflammatory agent selected from a group consisting of 

(1) indomethacin; 

(2) sulindac; 

(3) naproxen; 
{4) fenoprofan; 

(5) Ibuprofen; 

(6) tolmetin; 

(7) (ndoprofen; 

(8) fenclozic acid; — — - — - 

(9) ketoprofen; 

(10) alcoffenac; 

(11) bucloxic add; 

(12) voltaren; 

(13) cinmentacin; 

(14) ibufenac; 

(15) furobufen; 

(16) fenclofenac; 

(17) prodollcadd; 

(18) pirprofen; 

(19) oxoprozin; 

(20) fluprofen; 

(21) flurbiprofen; 

(22) meclofenamic acid; 

(23) flufenamlc add; 

(24) cinchophen; 

(25) donbdn; 

(26) flutiazin; 

(27) aspirin; 

(28) difluriisai; and 

(29) mefenamic add. 

3. A process according to Claims 1 or 2 wherein R n and R a independently are: 

C,. a alkyl; 
phenyl; 

Cs-a cycloalkyl; 
aryl C^a alkyl; 
d-a alkyl-aryl 

or a substituted derivative thereof as indicated in Claim 1. 

4. A process according to Claims 1 or 2 wherein R t and R 2 are combined so that — NR,R a represents the 
residue of a saturated or unsaturated heterocydic compound. 

6. A process according to Claim 4 wherein the heterocyclic residue is that of a saturated monocycle 
containing one or more hetero atoms in the ring and optionally bearing one or more phenyl, benzyl or 
methyl substituents. 

6. A process according to Claim 5 wherein the heterocyclic residue is selected from the group 
consisting of morpholino, 1 -pyrrol idinyl, 4-benzyl-1-piperazinyl, 4-methy*-1-piperazinyl, piperidino, hexa- 
methyleneimino, 4-phenyt piperidino, 2-methyl-1-pyrazol idinyl, 3-methyl-l-imidazolidinyl, 4-benzyl- 
piperidino and 4-phenyl-1-piperazinyl. 

7. A process according to Claim 4 wherein the heterocyclic residue is that of an unsaturated one or two 
ring system containing one or more double bonds and one or more ring hetero atoms, optionally sub- 
stituted with one or more methyl groups. 

a A process according to Claim 7 wherein the heterocyclic residue is selected from the group 
consisting of 1-imidazolyl, 1-pyrrolyl, 1-pyrazolyl, 1-mdolinyl, 2-isoindoiinyt, 1-indolyl, 2-isoindolyl, 1H- 
indazol-1-yl, 7-purinyl, pyrazolones, pyrrolines, and imidazolines. 

9. A process according to any one of Claims 1 to 8 wherein R 3 is hydrogen, alkyl, substituted alkyl 
having one or more halo substituents, 
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i? o 

II _ J. 

alkyl-C— or aryl-C— k 

10. The process according to Claim 1 comprising preparing a compound selected from a group 
consisting of: 

(1 ) a-[1^4'<hloroberttoyl)-5HTieth^^ 
add; 

(2) a-[1-{4'^hlorobenzoYl)*methoxy-2^ethylindo 
acetohydroxamic acid; 

(3) a-[H4'^hlorobenzc^l)^methoxy-2-me^ 
yl)methyl]acetohydroxamic acid; 

(4) a-h4*'^hlorobenzoyl)*methoxy-2^e^ 

(5) a-h^4'^hlorobenzoyl)*methoxy-2^ethyllndol^ 
acid; 

(6) a41^4'^hloroberttoyl)*methoxy^ 
acetohydroxamic acid; 

(7) a-[1-{4'<hlorobenzoyl)-5Htiethoxy-2-methylindol-3-yl]-N-[(pyiTOi-1-yl)metn^ 
acid; 

(8) a^1-{4'^hloroberaoyl)-5-methoxy^^ 
acid; 

(9) a-[1-(4'^hlorober*oyl)^methoxy-2^ 
add; 

(10) a4l-(4'<hlorobenzoyi)-5-meth^ 
add; 

(11) a-[M4'^hlorober*oyl)*methoxy-2MTie^^ 
acetohydroxamic acid; 

(12) a-[1^4'<hlorobeinzoYl)^methoxy-2-m 
acetohydroxamic acid; 

(13) a-[1-(4'*hlorober*oyl)-5^ethoxy^^ 
acetohydroxamic add; and 

(14) a-[1^4'n:hlorobenzoy^5-methoxy^ 
acetohydroxamic add. 

1 1 . The process according to Claim 1 comprising preparing a compound selected from the group 
consisting of : 

(1 ) a-{c/s^fluoro-2^ethyi-1-[4M^ 
acetohydroxamic add; 

(2) a-{c/s-5-fluoro-2-methyl- W 
aminomethyljacetohydroxamic add; 

(3) a-{c/s-5-f luorc>-2-meth^ 
acetohydroxamic add; and 

(4) a-{c/s^fluoro-2-methyM-[^ 
yl)methyi]acetohydroxamic acid. 

12. The process according to Claim T comprising preparing 
aM6-methoxynaphthalen-2-yl)<h^^ 

13. The process according to Claim 1 comprising preparing a compound selected from the group 
consisting of 

(1) a-methyl-a^3i3henoxy)phenyl-N-(piperidinomethyl)acetohydroxamic acid; 
{2)a-methyl-a-(3-phenoxy)phenyl-N-[(N'-benzyl-N'-phenyi)aminomethyl]acetohydroxamic add; 

(3) a-methyl-a-(3-phenoxy)phenyl-N-(morphoHnomethYl)acetohydroxamic add; 

(4) a-methyi-a-(3-phenoxy)phenyl-N-t(imidazol-1-yi)methyl]acetohydroxamicadd; 

(5) a-methyl-a-[4-(2'-methylpropYl)]phenyl-N-(morpholinomethyl)acetohydroxamic acid; 

(6) a-methyl^[4^2'-methylpropyl)]phenyl-N^piperidinomethyi)acetohydroxamicadd; 

(7) a-[1wnethyi-5^p-toluoyl)pyrrol^ 

(8) a-methylKX-[4-(1'^xoisoindol-2'-yl)]phenyl-N^piperidinomethyi)acetohydroxamic acid; and 

(9) a-methyl-a-[4-(1 '«oxoisoindol-2'-yl)]phenyl-N-(morpholinomethyl)acetohydroxamic acid. 
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to 



IB 



45 



Patentsnspruche fur die Vertragsstaaten: BE CH OE FR GB FT U LU NLSE 

1. Eine Verblndung der Formal (I) 



CH-R3 



R-C-N-OH 

II 

O 



worin 

R-C- 

der Acylrest eines nicht-steroiden, eine CarbonsSurefunktfon enthaltenden, entzQndungshemmenden 
Mlttels ist; R, und die gleich Oder verschfeden sein kdnnen, Jewells ein G lied bedeuten, das aus der 
Gruppe gewShlt 1st, welche aus Aikyl mit 1 bis 20 Kohlenstoffatomen; Aryf mlt 6 bis 10 Kohlenstoffatomen; 

29 Cycloalkyl mlt 3 bis 8 Kohlenstoffatomen; Aralkyl, Alkaryl, Alkenylaryl und Alklnyf aryl; worln der Alkyl- und 
Arylabschnrtt wle oben definfert sind, und die Alkenyl- und Alkinylabschnltte 2 bis 20 Kohlenstoffatome 
haben; und substituierten Derivaten der oben definlerten Alkyl-, Aryl-, Cycloalkyl-, Aralkyl-, Alkaryl-, 
Alkenylaryl- und Alkinyl aryl rest a besteht wobei die genannten Derivate einen oder mehrere Substituenten 
aufwelsen, von denen jeder aus der Gruppe ausgewfihlt 1st, die aus C, — Ca-Alkyl, d — C e -Alkanoyl, Cyano, 

30 Ci — Cg-Carbalkoxy, C,— Ca-Halogenalkyl mit- einem oder men reran Halogensubstituenten, Carboxyl, 
Dielkylcarbamyl, worin die Alkylabschnitte jeweils 1 bis 8 Kohlenstoffatome enthalten, und C, — C e -Alkyl- 
sulfonyl besteht, oder R 1 und R 2 derart kombiniert sind, daS — NR 1 R 2 den Rest einer gesattigten oder 
ungesattigten, heterocyclischen Verblndung bedeutet; und R 3 aus der Gruppe ausgewfihlt ist, die aus 
Wasserstbff, R{, 

55 . o 



— CH 2 0C0R{, — CH 2 ON0 2 , Pyridyl, Furyl, Cyano, Carbamyl, C*— CQ-Alkylcarbamyl und Dialkytcarbamyl 
40 besteht worin die Alkylabschnitte Jeweils 1 bis 8 Kohlenstoffatome enthalten; und Rj irgendein von der 
Definition von R, oben umfa&ter Rest ist; oder ein nicht-toxisches, pharmazeutisch annehmbares Saure- 
additionssalz Oder ein nicht-toxisches N-Oxid davon und/oder Sulfoxide fOr den Fall, daS — NR t R 2 einen 
Schwefel enthaltenden Heterocyclus bedeutet 



2. Eine Verbindung nach Anspruch 1,- worin 



II 
O 



50 der Acylrest eines nicht-steroiden, entzQndungshemmenden Mhtets ist, das aus einer Gruppe ausgewahlt 
ist welche aus 

(1) Indomethacin; 

(2) Sulindac; 

(3) Naproxen; 
55 (4) Fenoprofan; 

(5) I bu prof en; 

(6) Tolmetin; 

(7) In do prof en; 

(8) Fenclozinsaure; 
60 {9) Ketoprofen; 

(10) Alcolfenac; 

(11) Bucloxinsfiure; 

(12) Voltaren; 

(13) Cinmentacin; 

(14) Ibufenac; 
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(15) Furobufen; 

(16) Fenclofanac; 

(17) ProdollnsSure; 

(18) Pirprofen; 

(19) Oxoprozin; 

(20) Ruprofen; 

(21) Rurbiprofen; 

(22) Meclofenamsaure; 

(23) Flufenamsaure; 

(24) Cinchophen; 

(25) Clonlxin; 

(26) Hutlazin; 

(27) Aspirin; 

(28) Diflunisal; und 

(29) Mefenamsdure 

besteht 

3. Eine Verbindung nach Anspruch 1 oder 2, worin R n und R 3 unabhangig voneinander: 

Phenyl; 

C*— CrCycioalkyl; ^ — 

Aryl-Ci^e-aiM; oder 
f^-e-Alkyl-aryt 

sind, oder ein substituiertes Derivat davon, wie in Anspruch 1 definiert 

4. Eine Verbindung nach Anspruch 1 oder 2, worin R t und R 2 derart kombiniert sind, dafc — NR 1 R 2 den 
Rest einer gesattigten Oder ungesattlgten, heterocyclischen Verbindung darstelit 

5. Eine Verbindung nach Anspruch 4, worin der heterocyclische Rest ein soicher eines gesattigten 
Monocyctus ist, der ein oder mehrere Heteroatome im Ring enthalt und gegebenenfalls einen oder 
mehrere Phenyl-, Benzyl- oder Methylsubstituenten tragt 

6. Eine Verbindung nach Anspruch 5, worin der heterocyclische Rest aus der Gruppe ausgewahlt ist, 
die aus Morpholino, 1-Pyrroiidinyi, 4-BenzyM-piperazinyl, 4-MethyM-piperazinyl, Piperidino, Hexa- 
methylenimino, 4-Phenyi piperidino, 2-Methyl-1 -pyrazolidinyl, 3-MethyM -imidazolidinyf , 4-Benzyl- 
piperidino und 4-PhenyM-piperazinyl besteht 

7. Eine Verbindung nach Anspruch 4, worin der heterocyclische Rest ein soicher eines ungesfittigten, 
einen oder zwei Ringe aufweisenden Systems mit einer oder mehreren Doppelbindungen und einem oder 
mehreren Ringheteroatomen ist, das gegebenenfalls durch eine Oder mehrere Methylgruppen substituiert 
ist 

8. Eine Verbindung nach Anspruch 7, worin der Rest aus der Gruppe ausgewShlt ist, die aus 
1-lmidazolyl, 1-Pyrrolyl, 1-Pyrazolyl, 1-lndolinyl, 2-lsoindolinyl, 1-lndolyl, 2-lsotndoiyl, 1H-indazoM-yl, 
7-Purinyl, Pyrazoiinen, Pyrrolinen und Imidazolinen besteht 

9. Eine Verbindung nach einem der AnsprOche 1 bis 8, worin R 3 Wasserstoff, Alkyl, durch einen oder 
mehrere Halogensubstituenten substituiertes Alkyi, 



10. Die Verbindung nach Anspruch 1, die aus einer Gruppe ausgewahlt ist, welche aus: 

(1 ) a-[1^4'^hlorbenzoyl)-5^ethoxy-2-methylindol-3-yl]-N-(morpholinomethyl^ 
acetohydroxamsaure; 

(2) a-[1-(4'^hlorbenzoy!)-5-methoxy-2-^ 
hydroxamsiure; 

(3) a-[1^4'^hlorbenzoyl)-5^methoxy-2-methY^ 
hydroxamsaure; 

(4) a-(1-(4'^hiorbenzoyi)*memoxy-2-memylindol-3-yl]-N-(piperidinomethyl)acetohydroxamsSure; 

(5) a-11 -(4'-Chlorbenzoyl)-6-methoxy-2-methylindot-3-yl]-N-[(pyrrolidin-1 -yOmethyll-acetohydroxam- 
saure* 

(6*) a-[1-(4'^hlort>enzoyl)-5-methoxy-2-m 
hydroxamsiure; 

(7) a-(1 -(4'-Chlorbenzoyi)-5-methoxy-2-methylindol-3-Yl]-N-[(pyrrol-1 -yl)methyl]acetohydroxam- 
saure* 

(8) a-t1-(4'^hlorbenzoyl)^methoxy-2-methylind 

(9) a-[1-(4'^hlorbenzoyl)-o^methoxy-2-methylindol-3-yl]-N-[(isoindol-2-yl)methyl]ac 
saure; 

(10) a41-(4'-Chlort)enzoylh5-methoxy-2-m^ 



O 



O 




saure; 
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(1 1 ) a-[1-(4'^hlorberaoy1)*methoxy-2-m 
hydroxamsfiure; 

(12) a-[1-(4'^hlorbenzoy1)-5-rnethoxy-2-memyn^ 
hydroxamsfiure; 

(1 3) a-[1^4'^hlorbenzoyl)-5-methoxy-2HTie^ 
hydroxamsfiure; und 

(14) a-[lM4'^hlorbeiuoy1)-5-methoxy-2^ 
hydroxamsfiure 

besteht 

11 . Die Verbindung nach Anspruch 1, welche aus der Gruppe ausgewahlt ist, die aus: 

(1) a-{cis^-Fluor-2-methyl-H4Mmethylsuffi^ 
hydroxamsfiure; 

(2) a-{ds^luoiv2-methyM-[4Mmethyte 
aminomethyljacetohydroxamsfiure; 

(3) a-{cis^F!uor-2-methyl-H4Mme^ 
hydroxamsfiure; und 

(4) a-{cis^Fluor-2-methyl-H4Mmethylsu^^ 
acetohydroxamsfiure 

_ besteht ... r - - ----- - s - 

12. Die Verbindung nach Anspruch 1, welche a-(6-MethoxynaphthaUn-2-yl)-a-methyl-N-(N',N'-dIethyl« 
aminom ethyl )aceto hydroxamsfiure 1st. 

13. Die Verbindung nach Anspruch 1, welche aus der Gruppe ausgewfihlt 1st, die aus 

(1 ) a-Methyi^3-phenoxy)phenyl-N-<piperidinomethyl)acetohydroxamsfiure; 

(2) a-Meth^-a^a-phenoxyJphenyl-N-tCN'-benzyl-N'-phenylJaminomethyllacetohydroxamsfiure; 

(3) a-Methyl-a-(3-phenoxy)phenyl-N-(morpholinomethyl)acetohydroxamsfiure; 

(4) a-MethylKi-(3-phenoxy)phen^-N-t(imida2ol-1-y0methyl]acetohydroxamsfiure; 

(5) a-Methyl-a-(4-(2'-m8thylpropyl)]phenyl-N-(morpholinomethYl)acetohydroxamsfiure; 

(6) a-Methyl^-[4-(2'-methylpropyl)]phenyl-N-{piperidinomethyl)acetohydroxamsfiuro 

(7) a-[1-Methyl-5-(p«toluoyl)pym5l-2-yl]-N-(N^^ 

(8) a-MemylM3«[4^1'-oxoisoindol-2'-yl))phenyl-N^ und 

(9) a-Methylni-[4-<1 ; -oxoisoindol-2'-yl)]phenyl-N^ 
besteht 

14. Eine pharmazeutische Zusammensetzung, enthaltend eine entzundungshemmend wirkende 
Menge einer Verbindung des Anspruchs 1, in Kombination mit einem nicht-toxischen, pharmazeutfsch 
annehmbaren, Inerten Trfiger dafflr. 

15. Ein Verfahren fur die Herstellung einer Verbindung nach Anspruch 1, umfassend die Umsetzung 
des Saurechiorids eines nicht-steroiden, entzOndungshemmenden Mitteis der Formel (II) 

— R— C— CI 



mit Hydroxylamin und anschlieSende Behandlung mit einem Aidehyd der Formel 



R 3 CH0 

und einem sekundfiren Amln der Formel (IV) 

Ri 

/ 

HN (IV), 

\ 

Ra 

worin R r Rv R2 und R 3 gemfiS Anspruch 1 deffniert sind. 
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Patentansprilche fQr den Vertragsstaat: AT 

1. Ein Verfahren zur Herstellung einer Verbindung dor Formal (I) 

, R 1 



\ 



R 2 , 



R-C-N-OH 

I 
O 



to 



16 

worin 

R- 

' 1 

20 • _ _ 0 ■ •■ " 

der Acylrest eines nicht-steroiden, erne CarbonsSurefunktion enthaltenden, entzQndungshemmenden 
Mlttels 1st; Ri und R 2 , die gieich oder verschieden sein konnen, jeweils ein Glied bedeuten, das aus der 
Gruppe gewShlt ist weiche aus Alkyl mit 1 bis 20 Kohlenstoffatomen; Aryl mit 6 bis 10 Kohlenstoffatomen; 

26 Cycloalkyl mit 3 bis 8 Kohlenstoffatomen; Aralkyl, Alkaryl, Alkenylaryl und Alkinylaryl, worin der Alkyl- und 
Aryiabschnitt wie oben definfert sind, und die Alkenyl- und Alkinyiabschnitte 2 bis 20 Kohlenstoffatome 
haben; und substituierten Dertyaten der oben definierten Alkyl-, Aryl-, Cycloalkyl-, Aralkyl-, Alkaryl-, 
Alkenylaryl- und Alkinylarylreste besteht wobei die genannten Derivate einen oder mehrere Substituenten 
aufweisen, von denen jeder aus der Gruppe ausgewahlt ist die aus C< — C 8 -Alkyl, C, — C 8 -Alkanoyl, Cyano, 

30 Qr-Ce-Carbalkoxy, C^— C 8 -Ha!ogenalkyi mit einem oder mehreren Halogensubstituenten, Carboxy!, 
Dialkylcarbamyl, worin die Alkylabschnitte jeweils 1 bis 8 Kohlenstoffatome enthalten, und C,— Ca-Aikyl- 
sulfonyl besteht oder R* und R 2 derart kombtniert sind, daS — NRiR 2 den Rest einer gesattigten oder 
ungesattigten, heterocyclischen Verbindung bedeutet; und R 3 aus der Gruppe ausgewahlt ist, die aus 
Wasserstoff, Rv 

36 

0 

II 

-C-R{, 

4o — CH 2 0C0Ri, — CHaONO* FVridyl, Furyl, Cyano, Carbamyl, Qr- Ca-Alkylcarbamyl und Dialkylcarbamyl 
besteht worin die Alkylabschnitte jeweils 1 bis 8 Kohlenstoffatome enthalten; und R( irgendein von der 
Definition von R t oben umfa&ter Rest ist; oder eines nicht-toxische, pharmazeutisch annehmbaren Saure- 
additionssalzes oder N-Oxides davon, umfassend die Umsetzung des Saurechiorids eines nicht-steroiden, 
entzQndungshemmenden Mittels der Forme! (II) 



46 



R — C— CI 

1 



so mit Hydroxylamin und anschlie&ende Behandlung mit einem Aldehyd der Forme! 

R3CHO 

und einem sekunddren Amin der Forme! (IV) 

56 

Ri 

/ 

HN (IV), 

\ 

60 R 2 

worin R, R t , R 2 und R 3 wie oben definiert sind, und gewunschtenfails das Herstellen in an sich bekannter 
Weise eines mcht-toxischen, pharmazeutisch annehmbaren Saureadditionssaizes oder eines nicht- 
toxischen N-Oxides davon, und/oder von Suifoxiden fQr den Fail, dad — NR t R 2 einen Schwefel 
66 enthaltenden Heterocyclus bedeutet 
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2. Etn Verfahren nach Anspruch 1, worin 

R—C— 



der Acylrest eines nicht-steroiden, entzflndungshemmenden Mitteis 1st das aus einer Gruppe ausgewihlt 
ist, welche aus 

(1) Indomethacin; 
to (2) Sullndac; 

(3) Naproxen; 

(4) Fenoprofan; 

(5) Ibuprofen; 

(6) Tolmetin; 
ib (7) Indoprofen; 

(8) Fenclozfnsaure; 

(9) Ketoprofen; 
(10) AJcolfenac; 

, (11) Bucloxfnaflure; - - — ~ — 

20 (12) Voltaren; 

(13) Cinmentacin; 

(14) ibufenac; 

(15) Furobufen; 

(16) Fenclofenac; 
26 (17) Prodolinslure; 

(18) Pirprofen; 

(19) Oxoprozin; 

(20) Ruprofen; 

(21) Rurbfprofen; 

30 (22) Meclofenamsaure; 

(23) Rufenamsaure; 

(24) Cinchophen; 

(25) Clonixin; 

(26) Rutiazin; 
35 (27) Aspirin; 

(28) Diflunisal; und 

(29) Mefenamsfiure 

besteht 

3. Ein Verfahren nach Anspruch 1 oder 2, worin und R a unabhingig voneinander: 
4* d-e-Alkyl; 

Phenyl; 

Cs— Ce-Cycloalkyl; 
Aryl-d^-alkyl; Oder 
d-e-Allcyl-aryl * 

45 sind, oder ein substituiertes Derivat davon, wie in Anspruch 1 angegeben. 

4. Ein Verfahren nach Anspruch 1 oder 2, worin R, und R a derart kombiniert sind, daB — NR^ den Rest 
einer gesattigten oder ungesattigten, heterocyclischen Verbindung darstellt 

5. Ein Verfahren nach Anspruch 4, worin der heterocyciische Rest ein solcher eines gesattigten 
Monocyclus ist der ein oder mehrere Heteroatome im Ring enthait und gegebenenfalls einen oder 

so mehrere Phenyl-, Benzyl- oder Methylsubstituenten tragt 

1 6. Ein Verfahren nach Anspruch 5, worin der heterocyciische Rest aus der Gruppe ausgew&hlt ist die 
aus Morpholino, 1-Pyrrolfdinyl, 4-Benzyl-1-piperazinyt 4-MethyM-plperazinyl, Piperidino, Hexamethylen- 
imino, 4-Phenylpiperfdino, 2-MethyM-pyrazoifdinyl, 3-MethyM-imidazoHdfnyl, 4-Benzytpiperidino und 
4-PhenyM-piperazinyl besteht 

55 7. Ein Verfahren nach Anspruch 4, worin der heterocyciische Rest ein solcher eines ungesattigten, 
einen oder zwei Ringe aufweisenden Systems mit einer oder mehreren Doppelbindungen und einem oder 
mehreren Ringheteroatomen ist das gegebenenfalls durch eine oder mehrere Methyigruppen substituiert 
ist 

8. Ein Verfahren nach Anspruch 7, worin der heterocyciische Rest aus der Gruppe ausgewfihlt ist, die 
60 aus 1-imidazolyl, 1-Pyrrolyl, 1-Pyrazoryl, 1-lndolinyl, 2-lsoindolinyl, Undolyl, 2-lsoindolyl, 1H-lndazol-1-yl, 

7-Purinyl, Pyrazolinen, Pyrrolinen und Imidazolinen besteht 

9. Ein Verfahren nach einem der Anspruche 1 bis 8, worin R a Wasserstoff, Alkyl, durch einen oder 
mehrere Halogensubstituenten substituiertes Alkyl, 

55 
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0 0 . 

II II . 

Alkyl-C- oder Aryl-C- ist 

5 

10. Das Verfahren nach Anspruch 1,umfassend die Herstellung einer Verbtndung, die aus einer Gruppe 
ausgewahlt ist, wetche aus: 

(I ) a-t1-(4'^hlorbenzoyl)^methoxy-2^ethYlindol^ylJ-NHmorpho!inomethyl)- 
acetohydroxamsiure; 

io (2) a-[1 44^Chlorbenzoyl)-5^ethoxy-2HTie^ 
hydroxamsiure; 

(3) a-H 44'^hlort3enzoyl)-5^emoxy-2HTietty^^ 
hydroxamsiure; 

(4) a-[1-(4'^hlorbenzoyl)^methoxy-2-me^ 
16 (5) a-h-(4'^hlorbenzoyl)-5-methoxy-2-me 

saure; 

(6) a-[1 -(4'^hlorbenzoyl)^methoxy-2-memylindol-3-yn^^ 
hydroxamsiure; 

(7) a^1-{4'^h!orbenzoyl)-5^ethoxy-2-^ 

20 — saure; - 

(8) a-[1-(4'^hlorbenzoyl)-5-methoxy-2-methylindo 

(9) a-[1-(4'^hlorbenzoyl)-5nT!ethoxy-2-methylindol^ylJ-N-[{iso!ndol-2-^ 
siure; 

(10) a-[H4'-Chlorbenzoyl)-5MTiethoxY^^ 
25 saure; 

(II) a-[144'^hiorbenroyl)-5^ethoxy-2-^ 
hydroxamsiure; 

(12) a-[1-(4'-Chlorbenzoyl)-6HTiethoxY^ 
hydroxamsiure? 
30 (13) a-[H4'^hlorbenzoytt-5Hmethox^^^ 

hydroxamsiure; und 

(14) a-[1-(4'<:hlorbenzoYl)-5-methoxy-2-mem^^ 
hydroxamsiure 
besteht 

35 11. Das Verfahren nach Anspruch 1, umfassend die Herstellung einer Verbindung, die aus der Gruppe 

ausgewihlt ist die aus: 

(1) a-{ds-5-Ruor-2HTiethYl-H4Mmethylsuffi^ 
hydroxamsiure; 

(2) aKcis*Ruor-2-methyM-[4Mm^ 
40 amiriomethyljacetbhydroxarnsiure; 

(3) a-{ds-5-Ruor-2-methyl-H4Mmeth^ 
hydroxamsiure; und 

(4) a^ds-5-Ruor-2-methvM-[4Mmethylsu^^ 
acetohydroxamsiure 

45 besteht 

12. Das Verfahren nach Anspruch 1 f umfassend die Herstellung von a-{6-Methoxynaphthalin-2-yl)-a- 
methyl-N-(N' f N'-diethylamrnomethyl)acetohydroxamsaure. 

13. Das Verfahren nach Anspruch 1, umfassend die Herstellung einer Verbindung, die aus der Gruppe 
ausgewahlt ist die aus: 

so (1 ) a-Methyl-o-(3-phenoxy)phenyl-N-(piperidinomethyl)acetohydroxamsiure; 

(2) a-Methyl<i^3-phenoxy)phenyl-N4{N'-benzyl-N'-phenyl)aminomemyi]acetohydroxamsiure; 

(3) a-Methyl^3-phenoxy)phenyl-N-(morpholinomethyl)acetohydroxamsiure; 

(4) a-Methyl-a-(3-phenoxy)phenyl-N-[{imidazoM-yl)methyl]acetohydroxamaiure; 

(5) a-Methyl-a-W2'-methylpropyl)]phenyl-N^morohollnomemyl)acetohydroxamsiure^ 
55 (6) a-Memyl<i-[4-(2'-m8thylpropyl)lphenyl-N-(piperidinomethyl)acetohydroxamsiure; 

(7) a4l-Memyl-5-fp-toluoyl)pyrrol-2-yl]^ 

(8) a-Methyl-a-[4-(1 '-oxoisoindol-2'-yO]phenyl-N-(piperidinomethyI)acetohydroxamsaure; und 

(9) a-Methyl-a-[4^V^xoisoindol-2'-yl)]phenyl-N^morpholinomethyl)acetohydroxamsiure 
besteht 

60 



ss 
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Revendications pour les Etats contra eta nta: BE CH DE FR GB IT U LU NL SE 

1 . Compose do formula (I) 

N 



10 



R 2 



CH-R3 
r_C_n-OH 

i 

ou 



20 0 

est Id residu acyie de n'importe quel agent anti-inflammatoire non steroTdique contenant une fonction 
acide carboxylique; R1 at R2, qui peuvent etre semblabies ou differents, represented chacun un membre 
chofsi dans le groupe constitue par alcoyle en C1 a C20; aryle en C6 a C10; cycloalcoyie en C3 a C8; 

25 aralcoyle, alcaryle, alcenylaryle, et alcynylaryie, ou les fractions alcoyle et aryle sont deflnies comme 
ci-dessus et les fractions alcenyie et alcynyle sont en C2 a C20; et les derives substitues des radicaux 
alcoyle, aryle, cycloalcoyie, aralcoyle, alcaryle, alcenylaryle et alcynylaryle definis ci-dessus, lesdits derives 
ayant un ou plusleurs substituants qui sont chacun cholsf dans le groupe constitue par alcoyle en CI a C8, 
alcanoyle en CI a C8, cyano, carbalcoxy en C2 a C9, haloalcoyle en CI a C8 ayant un ou plusieurs 

30 substituants halo, carboxyle, dialcoylcarbamyle ou les fractions alcoyle sont chacune en C1 a C8, et 
alcoylsulfonyle en C1 a C8; ou R1 et R2 sont combines de maniere que — NR1R2 represente le residu d'un 
compose heterocyclique satur6 ou non sature, R3 est choisi dans le groupe constitue par hydrdgene, 

0 
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R 1# —C--R,, — CH a OCOR„ — CH a ONO a , 

pyridyle, furyle, cyano, carbamyle, alcoyle en C2 a C9-carbamyle et dialcoyl-carbamyle ou les fractions 
alcoyle contiennent chacune de 1 a 8 atomes de carbone; R1 est tout radical compris dans la definition de 
40 R1 ci-dessus; ou d'un de ses sels d'additlon d'acides ou N-oxyde non toxique pharmaceutiquement 
acceptable, et/ou des sulfoxydes au cas ou — NR1R2 represente un hdterocycle contenant du soufre. 
2. Compose salon la revendication 1 ou 

45 

0 

est le residu acyle d'un agent anti-inflammatoire non steroTdique choisi dans un groupe constitue" par 
(1) Indomethacine; 
SO (2) sulindac; 

(3) naproxene; 

(4) fenoprofan; 

(5) ibuprofene; 

(6) tolmetine; 
55 (7) indoprofene; 

(8) Acide fenclozique 

(9) cetoprofene; 

(10) aicolfenac; 

(11) Acide bucioxique 
50 (12) voltarene; 

(13) cinmentacine; 

(14) ibufenac; 

(15) furobufene; 

(16) fenclofenac; 
65 (17) Acide prodoltque 
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(18) pirprofene; 

(19) oxoprozine; 

(20) fluprofene; 

(21) flurbiprofene; 

(22) Acide meclofenamique 

(23) Acide flufenamique 

(24) cinchophene; 

(25) clonixine; 

(26) flutiazJne; 

(27) aspirine; 

(28) diflunisal; et 

(29) Acide mefdnamique. 

3. Compose seion les revendications 1 et 2 oCi R1 et R2 representent independamment: 

un aicoyle en C1 a C8; 
un phinyle; 

un cycloalcoyle en C5 a C6; 
un aryi-alcoyle en CI a C6; 
un aicoyle en C1 a C8-aryie 
ou un de leurs derives substitues tela que definis dans la revendication 1. 

4. Compose seion les revendications 1 et 2 ou R1 et R2 sont combines de manlar© tsMerque — NR1R2 
represente le residu d'un compose heterocyclique satur6 ou non saturd. 

5. Compose seion la revendication 4 ou ie residu heterocyclique est celui d'un monocycle sature 
contenant un ou plusieurs heteroatomes dans le noyau et portant eventuellement un ou plusieurs 
substituants phenyte, benzyle ou methyie. 

6. Compose seion la revendication 5 ou le residu heterocyclique est choisi dans le groupe constitue par 
morpholino, . 1-pyrrolfdfnyie, 4-benzyl-1-pip6razinyle, 4-methyt-1-pip6razinyle, pipeYidino, 
hexam&hyteneimino, 4-phenylpipen'dino, 2-methyM-pyrazolidinyle, 3-methyl-1-imidazolid!nyle, 4-benzyl- 
piperidino et 4-phenyl-1-piperazinyle. 

7. Compose seion la revendication 4 ou le residu heterocyclique est celui d'un system e mono- ou 
bicyclJque non sature contenant une ou plusieurs doubles liaisons et un ou plusieurs heteroatomes 
cyciiques, eventuellement substitue par un ou plusieurs groupes methyie. 

8. Compose seion la revendication 7 ou ie residu est choisi dans le groupe constitue par 1-imidazolyle, 
1-pyrrolyle, 1-pyrazolyle, 1-indolinyle, 2-isoindolinyle, 1-indolyie, 2-Isoindolyle, 1H-indazoM-yle, 
7-purinyle, les pyrazoiines, pyrrolines et imidazolines. 

9. Compost seion Tune quelconque des revendications 1 a 8 ou R3 est un hydro gene, un aicoyle, un 
aicoyle substitue ayant ou un plusieurs substituants haJo, un 

8 I . 

alcbyl-C — ou aryl-C— . 

10. Compose seion la revendication 1 qui est choisi dans un groupe constitue par: 
(1 ) Acide a-[1-(4'^h!orobenzoyl)-5-metho^ 

acetohydro^ 

hydroxar^que^^ 

acetohydroxamique 

(4) Acide a-[H4'<hloroberizoylW-methoxy-2-methylindol-3-yl]-N^piD^ 
hvdroxamiaue hydroxamique * . , , 

* (5) Acide a-[144'H*lorobenzoyl)-&^ 
hydroxamique^ 

acetohydroxamique - . . . 

(7) Acidea-[1-(4'^hlorobenzoyl)-5-methoxY-2-m 
hydroxamique^ ^^^^ 

hydroxamique^ ^ 

OO^cide a-[1-(4'^hlorobenzoyl)-5-m^ 
acetohydroxamique 
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(1 2) Aclde a^4'*hlorobenzoyl)-5H^ 
acetohydroxamique 

(13) Aclde a-{V(4'H*loroberaoy1)-5-m^ 
acdtohydroxamique 

(14) AcldeMl-(4'^hlorobenzoy1)-&Vnethoxy-2-^^ 
hydroxamique. 

11. Compose selon la revendication 1 qui est choisi dans Is groups constitue par: 

(1 ) Aclde a-{c/s-5-fluoro-2-me*hyl-H4Mme^ 
acetohydroxamique 

(2) Acidea-{cfo^uoro-2Mne1hyl-1-t4^^ 
phenyl)aminomethyl]ace^ohydroxamlque 

(3) Acidea-{c/5*fluoro-2nriethyi-1-[4'-{m8thylsulflnyl)benzyllde 
methyl )a cetohyd roxa mique 

(4) Addea-{c/s*fluoro-2Mtt&hyl-H4Mm 
methyl]ac6tohydroxamique. 

12. Compose selon la revendlcatlon 1 qui est Aclde a-(6-methoxynaphtalen-2-yl)-a-methy»-N-(N',N'-dl- 
ethyiaminomethyDacetohydroxamlque. 

13. Compose selon la revendlcatlon 1 qui est choisi dans le groupe constitue par: 

(1J Acldeja^roettr^ — M ~ 

(2) Acide"dW&M^ 

(3) AcIdea-meth^<iM3-ph6noxy)phenyl-N-(morphollnomethyl)acdtohydroxamlque 
(4>Acidea-methyl<H3-phenoxy)phenyl-N^ 

(5) Aclde a-meth^-[4^2'-methylpropyl)^^ 

(6) Acidea^&hyl^-[4-(2'-methylpropYlH^ 

(7) Acide a-[1 -me^yl-5^p-toluoy0pyrrol-2-yl]-N«{^N^ 

(8) Aclde a-methyl-a-[4-(1 'oxoisoindol-2'-yl)Jphenyl-N-(piperidinomethyl)acetohydroxamlque 

(9) Aclde a-methyl-a-{4-{1 '-oxoisoindol-2'-yl)lphenyl-N^morphollnomethyl)ac6tohydroxam^que. 

14. Composition pharmaceutique comprenant une quantity efficace comma anti-inflammatofre d'un 
compose de la revendication 1, en combinaison avec un support Inerte non toxique pharmaceutiquement 
acceptable a cat effet. 

1 5. Procedd de preparation d'un compose selon la revendication 1 dans lequel on fait reagir le chlorure 
d'acide d'un agent anti-inflammatoire non steroTdlque de formule (II) 

R — C — CI 



avec de I'hydroxylamine puis on traite avec un aldehyde de formule 

R, CHO 

et une amine secondaire de formule (IV) 



Rr 

/ 

HN IV 

\ 



oil R, R1, R2 et R3 sort definis selon la revendication 1. 
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Revendications pour I'Etat contractant: AT 

1. Proc6d6 de preparation d'un compos* de formula (I) 

/"• 

N 

R-C-N-OH 

II 
0 



ou 



n 

o 

est le residu acyie de ri'importe quel agent antHnflammatoire non steroTdique contenant una fonction 
25 aclde carboxylique; R1 et R2, qui peuvent etra semblables ou differente, representor* chacun un membra 
choisi dans le groupe constltue par alcoyfe en C1 a C20; aryle en C6 a C10; cycloalcoyle en C3 a C8; 
aralcoyle, alcaryle, atcSnyiaryle, et alcynylaryle, ou les fractions alcoyle et aryle sont denies comme 
ci~dessus et les fractions alcenyle et alcynyle sont en C2 a C20; et les derives substitues des radicaux 
alcoyle, aryle, cycloalcoyle, aralcoyle, alcaryle, alcenylaryle et alcynylaryle d6finls ci-dessus, lesdtas derives 
30 ayant un ou plusieurs substituants qui sont chacun choisi dans le groupe constitue* par alcoyle en C1 a C8, 
alcanoyle en C1 a C8, cyano, carbalcoxy en C2 a C9, haloalcoyle en CI a C8 ayant un ou plusieurs 
* substituants halo, carboxyle, dialcoylcarbamyle ou les fractions alcoyle sont chacune en C1 a C8, et 
alcoylsulfonyle en C1 a C8; ou R1 et R2 sont combines de maniere que — NR1R2 represente le residu d'un 
compose heterocyciique sature ou non sature, R3 est choisi dans le groupe constitud par hydrogena, 



o 

R 1f -C-R„ — CH a OCOR t , — CH a ONO a , 

40 pyridyle, furyle, cyano, carbamyle, alcoyle en C2 a C9-carbamyie et dialcoyl-carbamyle ou les fractions 
alcoyle contiennent chacune de 1 a 8 atomes de carbone; R1 est tout radical compris dans la definition de 
R1 ci-dessus; ou d'un de sea seis d'addition d'acides ou N-oxyde non toxique pharmaceutiquement 
acceptable, dans lequel on fait reagir le chlorure d'acida d'un agent anti-inflammatoire non steroTdique de 
formula (If) 



R-c—a 



so avec de i'hydroxyiamine puis on traits avec un aldehyde de formula 

R 3 CHO 

et une amine secondaire de formula (IV) 



56 



60 
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/ 

HN IV 

\ 

ou R, Rl, R2 et R3 sont definis comme ci-dessus et si on le desire, on prepare un de ses sals d'addition 
d'acides non toxiques pharmaceutiquement acceptabies ou N-oxydes non toxiques et/ou suifoxydes 
lorsque — NR1R2 represente un het6rocycle contenant du soufre de facon connue. 
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2L Proc6de selon la revendication 1 oil 

R— C— 



est le residu acyle d'un agent anti-inflammatoire non steroidique chofsi dans un groupe constitue par 

(1) indomethadne; 

(2) suifndac; 
10 (3) naproxens; 

(4) fenoprofan; 

(5) ibuprofene; 

(6) tolmetfne; 

(7) Indoprofene; 

is {s) Aclde fenclozique 

(9) cetoprofene; 

(10) aicolfenac; 

(11) Aclde bucloxique 

(12) vottarene; r 

. ~20_.-- -..«=»- .w=rr (13) cinmentacfne; — * 

(14) ibufenac; 
(16) furobufene; 

(16) fenclofenac; 

(17) Acide prodolique 
28 (18) pirprofene; 

(19) oxoprozine; 

(20) fluprofene; 

(21) flurbiprofene; 

(22) Aclde meclofenamfque ' 
30 (23) Aclde fiufenamique 

(24) cinchophene; 

(25) clonixine; 

(26) flutiazine; 

(27) aspirins; 

36 (28) drflunisal; et 

(29) Acide mefenamique. 

3. Procede selon las revendications 1 et 2 ou R1 et R2 represented independamment: 

un alcoyte en CI a C8; 
un phenyls; 
40 un cycloalcoyle en C5 a C6; 

un aryi-alcoyle en C1 a C8; 
un alcoyle en C1 a C6-aryfe 
ou un de leurs derives substitute tels que definis dans la revendication 1. 

4. Procedd selon ies revendications 1 et 2 ou R1 et R2 sont combines de maniere telle que— NR1R2 
<8 represente le residu d'un compose heterocyclique sature ou non sature. 

5. Procede selon la revendication 4 ou le residu heterocyclique est celui d'un monocycle sature 
contenant un ou plusieurs heteroatomes dans le noyau et porta nt eventuellement un ou plusieurs 
substituants phenyle, benzyle ou methyle. 

6. Procede selon la revendication 5 ou le restdu heterocyclique est choisi dans le groupe constitue par 
so morpholino, 1-pyrrolidinyie, 4-benzyl-1-piperazinyle, 4-methyl-1-pipe : razinyle, piperidino, hexamethylene- 

imtno, 4-phenyipip6ridino, 2-methyM-pyrazolidinyle, 3-methyM-imidazolidinyle, 4-benzyl piperidino et 4- 
phenyl-1 -piperazmyle. 

7. Procecte selon la revendication 4 ou le residu heterocyclique est celui d'un systems mono- ou 
bicycllque non sature contenant une ou plusieurs doubles liaisons et un ou plusieurs heteroatomes 

88 cych'ques, eventuellement substitue par un ou plusieurs groupes methyle* 

8. Procede selon la revendication 7 ou le residu est choisi dans le groupe constitue par 1-lmidazolyie, 1- 
pyrrolyie, 1-pyrazolyle, 1-indoilnyle, 2-isolndolinyle, 1-indolyie, 2-lsoindolyle, IH-indazol-1-yle, 7-purinyfe, 
Ies pyrazolines, pyrrolines et imidazolines. 

9. Procede selon Tune queiconque des revendications 1 a 8 ou R3 est un hydrogene, un alcoyle, un 
60 alcoyle substitue ayant un ou plusieurs substituants halo, un 
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0 Q„ 

1 - J — 

alcoyl-C— ou aryl-C— . 

10. ProcSde* seion ia revendication 1 dans lequel on prepare un compose* choisl dans le groupe 
constitue par: 

(1) Acide a-[H4 # H5hlorobeii»yl)-5^e^ 
acetohydroxamique 

(2) Acide aW4'^hlorob8nroyl)-5-mdta^ 
hydroxamique 

(3) Acide ch[1^4^chlorobenzoyl)*me^^ 
ar*tnhvdroxamlqu0 

(4) ' Acide a4H4'<hlorobenzoyl)-5^e^oxy-2-me^^ 
hydroxamique . 

* (5) Acide Ch[H4'H5h!oroban2oyi)-^§thoxy-2-m6thylIndol-3^]-N-[( 
hydroxamique 

(6) Acide a-[1 -<4'-chiorobenzoyi)-5-m6thoxy-2-m6thy lindol-3-y IJ-N-(N',N'-dicyclohexylaminom6thyl)- 
acetohydroxamique 

(7) Acide a-[1-(4'^hIorobenzoyl)«£^e^oxy-2-me^ 

hydroxamique — — — - - — 

(8) Acide a-tH4'n:hlorobenzoyl)-5^etho^ 
hydroxamique 

(9) AddetKH4'^hloroberuoyl)-5^^ 
hydroxamique 

(10) Acide a-{H4'^lorobenzoyl)-5-mettoxy-2-me^YH^^ 
hydroxamique 

(1 1 ) Acide a^H4'<hlorobenzoyl)-5-mettoxy-2-^^ 
acetohydroxamique * 

(12) Acide a-t1-(4'<hlorobenzoyl)-5^ethoxy-2-me^ 
acetohydroxamique 

(13) Acide a^1-(4 / ^hlorobe^zoYl)-5^e^oxy-2^6mylindol^yi^N^N^N'^ipentyiaminomethyl)- 
ace'tohydroxamique 

(14) Addea4l-(4'<hlorobenzoyl)-5^e^oxy-2H^ 
hydroxamique. 

11. Proc6d6 seion ia revendication 1 dans lequel on prepare un compose choisi dans le groupe 
constftud par: 

(1 ) Acide a-{c/s^uoro-2^ethyM-[4Mme^^ 
acetohydroxamique 

(2) Acide a-{cy*s*fluoro-2^e^yt-H4Mm 
phenyOaminomethyllacetohydroxamlque 

(3) Acide a-{c/s-5-fluoro-2-me^yl-1-[4Mme^ 
methyl)acetohydroxamique 

(4) Acide a-{c/s^-fluoro-2-me^yl-H4^^ 
methyllacetohydroxamique. 

12. Procecte seion la revendication 1 dans lequel on prepare Acide a-(6-methoxynaphtal6n-2-yl)-a- 
m^thyl-N-tW^'-diethylaminomethyDacetohydroxamique. 

13. Proceed seion ia revendication 1 dans lequel on prepare un compost choisi dans le groupe 
constitue par: 

(1 ) Acide aHTiethyl<iM3-ph6noxy)pherryl-N-(piperidinomethyl)acetohydroxamique 

(2) Acide Q-m6th^<i^34)h6noxy)ph6nYl-N4(N'-benzyl-N'-phenyl)aminomethv 

(3) Acide a-methyt-a-(3-ph6noxy)phenyl-N*(morpholinomethyl)ac§tohydroxamique 

(4) Acide a-m6thyI-a-(3-phenoxy)pheny i-N-((imidazoM -y I )methyl]acetohydroxamique 

(5) Acide a-methyl-a-[4-(2'-methyl propyl )]phenyl-N-(morpholinomethy I )aceto hydroxamique 

(6) Acide aH™e^yl<t-[4-i2'-mettylpropyl)^ 

(7) Acidea-[1-me^yl-5-(p~toluoyl)pyirol-2^ 

(8) Acide a^ethyl^i-^l'oxoisolndoW'-yOlph 

(9) Acide a-methyt-a-[4-{1 f -oxoisoindol-2'-yl)Iphenyl-N-imorpholinom6thyl)ac6tohydroxamique. 
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